Vacuolar Na+/H+ antiporter from barley: identification and response to salt stress.
One of the protective mechanisms used by plants to survive under conditions of salt stress caused by high NaCl concentration is the removal of Na+ from the cytoplasm. This mechanism involves a number of Na+/H+-antiporter proteins that are localized in plant plasma and vacuolar membranes. Due to the driving force of the electrochemical H+ gradient created by membrane H+-pumps (H+-ATPases and vacuolar H+-pyrophosphatases), Na+/H+-antiporters extrude sodium ions from the cytoplasm in exchange for protons. In this study, we have identified the gene for the barley vacuolar Na+/H+-antiporter HvNHX2 using the RACE (rapid amplification of cDNA ends)-PCR (polymerase chain reaction) technique. It is shown that the identified gene is expressed in roots, stems, and leaves of barley seedlings and that it presumably encodes a 59.6 kD protein composed of 546 amino acid residues. Antibodies against the C-terminal fragment of HvNHX2 were generated. It is shown that the quantity of HvNHX2 in tonoplast vesicles isolated from roots of barley seedlings remains the same, whereas the rate of Na+/H+ exchange across these membranes increases in response to salt stress. The 14-3-3-binding motif Lys-Lys-Glu-Ser-His-Pro (371-376) was detected in the HvNHX2 amino acid sequence, which is suggestive of possible involvement of the 14-3-3 proteins in the regulation of HvNHX2 function.